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System for spatial analysis of a physical quantity 



The present invention relates to a system for spatial analysis of a physical 
quantity whose spatial values are represented by respective measurement pulses 
5 whose order in time is representative of those values. 

To be more precise, the invention concerns the analysis of information 
represented by analog signals produced by the cells of a sensor responsive to the 
local evolution of the physical quantity in a given space. 

In the context of the technology evoked briefly hereinabove, it is already 
10 known in the art, in order to reduce the quantity of information from a sensor of this 
kind and thus to simplify its analysis, to submit the signals generated by the cells of 
the sensor to a process of ordering in time by means of turning filters. This method 
classifies the information obtained by creating pulses whose position in time reflects 
the pertinence of the information; the pulses arriving earliest code the most pertinent 
15 information. 

A particularly interesting application of this time order concept can be found 
in the domain of character recognition in which the stream of analog signals is 
produced by a series of photosensitive "pixels", for example, each pixel forming one 
of the cells of the sensor. It has been shown that in this case recognition can be 
20 effected using only a small proportion of the information contained in the image 
captured by the sensor. The processing of the information can be simplified in this 
way, and the power consumption of the circuits of the sensor reduced accordingly. 

However, it will be noted that this concept may be applied whenever an 
observed phenomenon is reflected in the spatial evolution of a physical quantity, 
25 which evolution is represented by analog signals whose information content must be 
exploited. 

An object of the invention is to provide a system for spatial analysis of a 
physical quantity of the generic type indicated above which further refines the 
pertinence of the information, where its pertinence may be defined by predetermined 

30 criteria that the user of the sensor can easily apply selectively. 

The invention therefore consists in a system for spatial analysis of a physical 
quantity whose spatial values are respectively represented by measurement pulses 
whose order in time is representative of those values, this system comprising a 
plurality of processing units for processing said measurement pulses, said processing 

35 units being arranged in one or more rows and each having an output at which, during 
successive processing cycles, a measurement pulse that is processed therein may be 
delivered to form the output signal of said system, 



characterized in that each of said processing units further includes inhibition 
means for inhibiting, in other units of said row and during a processing cycle, the 
passage toward the outputs of those other units of respective measurement pulses 
that are processed therein, and thereby preventing them from forming said output 
signal of the system, if those measurement pulses are ordered later in the processing 
cycle concerned than the pulse processed in the unit concerned. 

Thanks to the above features, the analysis system provides at its output only 
information whose pertinence is judged to be the most meaningful for appropriate 
subsequent use of the information. 

The analysis system of the invention may also have the following beneficial 

features: 

- it further comprises means for counting the measurement pulses delivered at the 
output of said system over a plurality of successive processing cycles and for 
interrupting the processing of said measurement pulses if the number of pulses 
delivered in this way reaches a predetermined value; 

- said spatial values representing said physical quantity are instantaneous 
amplitudes thereof measured locally during respective successive processing 
cycles, and each of said units further comprises conversion means for converting 
said amplitudes into measurement pulses ordered in time; 

- said conversion means include control means that bring about the passage to the 
output of said measurement pulse in the processing unit of said row in which the 
order in time of that measurement pulse is the earliest in said cycle concerned 
and therefore represents the maximum value of the values of the physical quantity 
detected by the respective processing units during a processing cycle; 

- said conversion means include control means that bring about the passage to the 
output of said measurement pulse in the processing unit in said row in which that 
pulse is the latest in said cycle concerned and therefore represents the minimum 
value of all the values of the physical quantity detected by the respective 
processing units during a processing cycle; 

- said control means include a comparator to which is applied, on the one hand, the 
amplitude appearing in the processing unit concerned during a processing cycle 
and, on the other hand, a generator of a reference signal variable in accordance 
with a profile repeated during each processing cycle; said comparator being 
adapted to supply an inhibition signal to said adjacent units if said reference signal 
becomes equal to said amplitude during a processing cycle; 

- said reference signal generator is adapted to generate a monotonously increasing 
reference signal and said measurement pulse corresponds to the lowest spatial 
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value of said physical quantity during a processing cycle; 

- said reference signal generator reference signal is adapted to generate a 
monotonously decreasing reference signal and said measurement pulse 
corresponds to the highest spatial value of said physical quantity during a 

5 processing cycle; 

- it includes a plurality of rows of processing units forming a matrix, said units being 
arranged in rows and in columns, and each processing unit further comprises 
selection means for bringing about the selective inhibition of the passage toward 
the output of respective measurement pulses in the units adjacent the processing 

10 unit concerned, oriented in the direction of a column, a row or a diagonal of said 

matrix; 

- each of said processing units comprises a turning filter circuit to which said 
amplitude is applied to form a vectorial signal whose norm is represented by the 
order of said measurement pulse and whose phase represents the orientation of 

15 the spatial variation of said physical quantity, said selection means further 

comprising means for comparing the phase of said vectorial signal to the order in 
time of said pulse and for authorizing, as a function of the phase position of said 
measurement pulse, the inhibition of the processing units selectively situated in a 
column, a row or a diagonal of said matrix; 

20 - said selection means further comprise means for selectively authorizing the 
passage to said output of the processing unit concerned of the measurement 
pulse that is processed therein or of the phase information of that pulse; 

- each processing unit is connected to an element responsive to said physical 
quantity and supplying an analog signal representative of the local evolution 

25 thereof and forming said amplitudes during said successive processing cycles; 

- said physical quantity is the luminance emanating from a scene observed by said 
system and said sensitive element is a photosensor forming part of each of said 
processing units. 

Other features and advantages of the present invention will become 
30 apparent in the course of the following description, which is given by way of example 
only and with reference to the appended drawings, in which: 

figure 1 is a highly simplified diagram of a spatial analysis system of the 
invention; 

figure 2 is a graph showing values of a physical quantity detectable by 
35 processing units of the analysis system of the invention during a measurement cycle, 
when those units are arranged in a row; 

figure 3 is a simplified diagram of a processing unit of the analysis system of 
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the invention constituting, by way of example, a unidimensional photosensor whose 
processing units are arranged in a row, the physical quantity being the luminance 
emanating from a scene observed by the sensor; 

figure 4 is a graph showing the values of the physical quantity detectable by 
5 the processor units of the analysis system of the invention during a measurement 
cycle, when those units are arranged in a bidimensional matrix; 

figures 5A and 5B show diagrammatically two ways of propagating inhibition 
among the processing units of a bidimensional matrix of processing units; 

figure 6 is a simplified diagram of a processing unit of a bidimensional matrix 

10 of the invention; 

figure 7 is a timing diagram showing the waveform of two signals that may be 
used in the processing unit represented in figure 6; and 

figure 8 is a simplified diagram of a processing unit for a bidimensional 
matrix of a variant of the invention. 

15 Figure 1 shows by way of example a stream F of signals S1, S2, Sn 

collectively representing an observed phenomenon that may be reflected in the 
spatial evolution of a physical quantity specific to that phenomenon. The signals are 
applied to an analysis system of the invention of which figure 1 is a block diagram. 
One nonlimiting example of this is a group of analog signals produced by a matrix of 

20 processing units forming part of a photosensor (not shown). This kind of sensor may 
be used in a reader recognizing characters of a text message, for example. It is to be 
noted that in a more general context of the invention, the signals reflecting the spatial 
physical quantity may be represented by pulses whose position in time relative to 
each other reflects the pertinence of the information that these signals represent. 

25 However, in figure 1 the signals S1 to Sn are analog signals and are applied 

to respective amplitude-time converters C1 to Cn that deliver a measurement pulse 11 
to In when the amplitude of the analog signal satisfies a predetermined criterion, for 
example, when the signal passes through a given threshold value. Converters of this 
kind are known in the art and described in EP 1 150 250 in the name of the applicant 

30 of the present patent application, for example. 

Thus the order in time is reflected in a spreading in time of the measurement 
pulses such that they appear in the time order in which the analog signals pass 
through said given threshold value. The amplitude-time converters C1 to Cn are part 
of respective processing units U1 to Un. They deliver respective measurement pulses 

35 that are applied to first processing units BT1-1 to BT1-n in which they may be 
subjected to appropriate processing that is not described here. The first processing 
units then transmit the processed signals to second processing units BT2-1 to BT2-n 
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which effect another appropriate process. However, the transmission of these signals 
is subordinate to an inhibition procedure symbolized by the crossover connections 
forming an inhibition barrier Bl, with the result that only information judged to be 
pertinent reaches the processing units BT2-1 to BT2-n. For example, it may be 
5 envisaged that the inhibition barrier allows to pass to the second set of processing 
units BT2-1 to BT2-n only the pulse representing the passage through a spatial 
maximum of the analog signal from which it is derived. 

It is to be noted that the processing units U1 to Un, which may comprise 
more than two levels (or layers) of processing units, execute synchronously with the 

10 other units consecutive cycles during each of which they analyze an analog signal 
sample that is applied to them. 

The outputs SOR1 to SORn of the second processing units BT2-1 to BT2-n, 
which are those of the corresponding processing units, are applied collectively to a 
single third processing unit BT3 that applies a final treatment to only those pulses that 

15 have passed the inhibition barrier Bl represented by the interconnections between the 
first and second processing units. The output of this third processing unit BT3 delivers 
the wanted signal at a terminal SU of the system at the end of each cycle of the 
processing units U1 to Un. The successive occurrences of these wanted signals may 
be counted in a counter N which can, when it reaches a predetermined position, 

20 command interruption of the transmission of pulses from the converters C1 to Cn, the 
number counted in the counter then being representative of the fact that enough 
wanted signals have been delivered to be processed effectively. The interruption may 
be effected by a set of switches INT1 to INTn implemented by any appropriate 
means. 

25 The system that has just been described illustrates the basic concept of the 

invention, whereby a signal (one pulse from the pulses 11 to In) preceding other 
signals (the other pulses) is able to exert an action on the latter, even though those 
other signals have not yet appeared, by way of an inhibition (the inhibition barrier Bl). 
This calculation principle based on the absence of less pertinent signals achieves a 

30 noteworthy simplification. Moreover, from an energy point of view, it is more economic 
to apply an action to a signal that has not yet appeared than to a signal that is already 
present, and may even result in more rapid convergence of the results. 

More generally, in a system with multiple layers (here BT1, BT2 and BT3), as 
just described, the ordering in time enables control of the stream of information as a 

35 function of intermediate or final results. 

In the application to character recognition already referred to in the 
preamble, it has been shown that recognition can be achieved using only 5 to 10% of 
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the information contained in the image captured by the analysis system. Thanks to 
the concept of the invention as just explained with reference to figure 1, the final layer 
can inhibit the first layer of the system (processing units BT1-1 to BT1-n) as soon as 
a character is recognized, which avoids processing 90 to 95% of the signals. Power 
5 consumption can therefore be reduced, and the circuitry can even be simplified. 
Persons skilled in the art will understand that this concept may be applied each time 
that an observed phenomenon is reflected in the generation of a stream of signals 
whose information content must be exploited. 

There is described next in more detail an application of the general concept 

10 just explained to the ordering in time of a set of values of a physical quantity, those 
values being detected by a sensor comprising a plurality of processing units 
responsive to that physical quantity. For convenience, the processing units are 
referred to as "pixels" in the remainder of the description, although they do not 
necessarily have any relationship to an optical phenomenon in the imaging field, for 

15 which the term "pixel" is generally reserved. It will further be assumed that these 
pixels may be arranged in the sensor either in a unidimensional arrangement, in 
which case they are disposed in a row, or in a bidimensional arrangement forming a 
plane matrix. 

In a practical situation in which the invention is particularly useful, the 

20 spatially evolving physical quantity is the luminance coming from a scene observed by 
the sensor which, in this case, captures images of the scene during successive image 
capture cycles. This situation is described hereinafter by way of a nonlimiting example 
of an application of the invention. In this specific example, the sensor therefore 
comprises photosensitive pixels or processing units p n arranged in a row or in a 

25 matrix. Each pixel is capable of supplying local information on the luminance of the 
scene observed by the sensor. The information collected is processed and ordered in 
time for subsequent use in a known manner that forms no part of the invention and is 
therefore not described in detail here. 

Figure 2 is a graph showing the luminance values that may be detected 

30 during an image capture cycle by the pixels of a bidimensional photosensor 
comprising 21 pixels pi to p 2 i, for example. It may be seen that the set of luminance 
values captured, in other words the spatial profile of the physical quantity consisting 
of the luminance, comprises two local maxima captured by the pixels p 4 and p 16 , 
respectively, the values of these maxima being different. The figure also indicates 

35 that, according to the concepts of the invention, detecting the maxima at the pixels p 4 
and p 16 leads, during the image capture cycle concerned, to the inhibition of the other 
pixels of the sensor, the inhibition instruction propagating progressively from the 
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pixels p 4 and p 16 to their neighbors in both possible directions. It will become apparent 
hereinafter that it is equally possible to detect minima of the luminance values. 

Refer now to figure 3, which is a functional block diagram of a preferred 
embodiment of any pixel p n of a unidimensional sensor in which all the pixels have 
5 exactly the same structure and are arranged in a row. 

The local luminance emanating from the observed scene and captured by 
the pixel p n is detected by a photosensitive component 1, for example a photodiode, 
and stored in a sample and hold storage element 2. The resulting signal is applied to 
a first input of a comparator 3 whose other input is connected to the output of a 
10 threshold generator 4 whose output takes the form of a signal that varies in a 
predetermined fashion. This variation is the same during each image capture cycle of 
the sensor. 

The output of the comparator 3 is connected to an inhibition activation unit 5 
for sending an inhibition signal to the pixels p^ and p n+1 adjacent the pixel p n in the 
15 row of pixels of the sensor. This inhibition signal appears at an output terminal 6 of 
the pixel. 

The output of the comparator 3 is also connected to a first input of an AND 
gate 7. This receives at a complemented second input the output of an OR gate 8 
whose two inputs 9 and 10 are connected to the outputs 6 of respective pixels 

20 and p n+1 . The output of the AND gate 7 is connected to a pulse generator 11 that is 
triggered when the AND gate 7 is open. In this case, it delivers an output pulse of the 
pixel at an output 12 thereof that is also connected to an inhibition unit 13 adapted to 
deliver to a complemented third input of the AND gate 7 an inhibition command pulse 
starting from the time during an image capture cycle at which the AND gate 7 delivers 

25 a command pulse to the pulse generator 1 1 . 

To describe the functioning of this pixel, it is assumed that the information 
obtained from the pixels of the sensor must be ordered in time by decreasing 
amplitude. 

To reset the sensor at the start of each image capture cycle, the threshold 
30 generator 4, which may be common to all the pixels, is set up so that it delivers the 
maximum threshold value. The inhibition unit 5 is initialized to its inactive state by 
default. 

The threshold value delivered by the threshold generator 4 is then 
progressively decremented. Assuming that during the image cycle concerned the 
35 pixel p n receives the greatest quantity of light compared to those received by its 
neighbors, its comparator 3 will trip first, as soon as the values of the signals that are 
applied to it are equal. The output of the comparator 3 changes state and commands 
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the inhibition unit 5 to block the delivery of an output pulse by the adjacent pixels Prvi 
and p n+ i. The AND gate 7 is open (no inhibition signal is received at the input 9 or 10 
of the pixel p n ) and the pulse generator 12 delivers an output pulse at the terminal 12. 
The time during the image capture cycle at which this pulse appears at the output 12 
5 is a function of the luminance value captured by the pixel p n , in this instance a local 
maximum value. At the same time, by virtue of the inhibition unit 13, the pixel p n is 
prevented from delivering any new output pulse during the image cycle concerned. 

The threshold generator 4 further reducing its output signal, the comparators 
3 of the adjacent pixels p n .i and p n+ i, which have received the inhibition signal from 

10 the pixel p n> trip in turn, but in this case these pixels are not able to send a pulse to 
their output 12, because their AND gate 7 is closed. However, the inhibition units 5 
nevertheless inhibit the subsequent pixels Pn- 2 and p n+ 2- In this way the inhibition 
propagates from pixel to pixel until a minimum luminance value is achieved, where 
appropriate. This is the case of the pixel pn represented in figure 2, for example. 

15 When the threshold value reaches its intended minimum value, only the 

pixels to which there correspond local luminance maxima have delivered a pulse to 
their output terminal, each pulse having appeared as a function of the relative value of 
that maximum and therefore temporally coding that value. In the figure 2 example, 
these pulses are delivered by the pixels p 4 and p 16 . 

20 In the mode of operation just described, the threshold value delivered by the 

unit 4 decreases monotonously during the image capture cycle, in which case the 
most pertinent information is that carried by the local maximum amplitudes of the 
magnitude that represents that information (the luminance in the example considered 
here). 

25 However, in one variant of the invention, it is possible to order the 

information by increasing size. In this case, the threshold value delivered by the unit 4 
increases monotonously during each image capture cycle so that only the pulses 
corresponding to local minima are delivered by the pixels concerned. The inhibition 
then propagates in the opposite direction. Moreover, in contrast to the example 

30 described hereinabove, the information corresponding to the lowest local maximum 
then precedes each time that or those corresponding to stronger local maxima. 

In another variant, it is possible to assign to the value of the signal delivered 
by the generator 4 a variation different from a monotonous curve, whereby the most 
pertinent information could be determined in accordance with a criteria other than that 

35 of being a maximum or a minimum. Thus the invention provides a very simple way of 
establishing this criterion. 

It will also be noted that, differing from the concept described with reference 
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to figure 1, in which the inhibition barrier Bl simultaneously inhibits all of the 
processing units U1 to Un, in figure 3, the inhibition propagates from pixel to pixel 
during the measurement cycle concerned (see figure 2). 

The example described hereinabove relates to a unidimensional array of 
5 pixels. However, in a different embodiment of the invention, it is equally possible to 
order information in time in the case of a bidimensional array of pixels, on the 
understanding that, in this situation also, the term "pixel" generally covers a set 
comprising a sensor of a measured magnitude and the associated circuits for 
processing the measured value, a particular instance again being that in which the 
10 pixel detects the local luminance of a scene observed by the bidimensional array of 
pixels. 

In the case of a bidimensional array of this kind, the information (such as the 

gradient, or spatial derivative, of the luminance whose components are the amplitude 

and the phase) is vectorial, with the result that it is necessary to determine another 
15 criterion for ordering the information. To be more precise, that criterion must define in 

which directions it is necessary to propagate the inhibition of the pixels adjacent any 

pixel p n concerned in the array. 

Figure 4 is a diagram analogous to that of figure 2, but extended to two 

dimensions, the measured physical quantity being captured by a bidimensional matrix 
20 of pixels. It can be seen that, in the example represented, the diagram features two 

"peak lines" plotted over the local maxima generated by the pixels. The diagram also 

shows approximately how the inhibition may propagate from pixel to pixel in the 

matrix. Figures 5A and 5B show two typical cases of criteria that may be envisaged. 

In figure 5A, the inhibition is propagated from a pixel p n of a matrix Ra only to the 
25 adjacent pixels situated on the horizontal and vertical axes defined in that matrix, 

whereas in figure 5B there is, in addition to that propagation, propagation in the 

direction of the diagonals of the matrix, here denoted Rb. 

Moreover, the pertinent information generally being carried by the norm of 

the vector, it is the norm that is used to order the maxima in time. Once again, this 
30 ordering may be effected in increasing or decreasing amplitude order, by analogy with 

the foregoing disclosure in respect of unidimensional arrays. 

One embodiment of a pixel of a matrix operating in accordance with the 

principle shown in figure 5A is described next with reference to figure 6, as applied to 

the situation in which the physical quantity is the measured luminance coming from a 
35 scene observed by the array, so that the pixels again comprise photosensors for 

detecting light coming from the scene. As in figure 3, all the pixels of the matrix have 

the same circuit configuration. 
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The local luminance information is detected by a photosensitive component 
20 such as a diode whose output signal is processed in a "turning filter" conversion 
circuit 21 in which the vectorial information is time-modulated using a sinusoidal 
function. This kind of circuit is described in detail in the European patent application 
5 cited above. 

The sinusoidal signal coming from the conversion circuit 21 is applied via a 
sample and hold circuit 22 for detecting the maximum and storing this value to a first 
input of a comparator 23 whose other input is connected to a variable threshold circuit 
24 that may be common to all of the pixels. The output of this comparator 23 is 

10 connected to an inhibition activation unit 25, to the first input of an AND gate 26, and 
to a first input of a multiplexer 27. 

The output of the conversion circuit 21 is also connected to a first input of a 
comparator 28 whose other input is connected to a generator 29 of a null reference 
voltage. The output of this comparator 28 is connected to a pulse former 30 whose 

15 output is connected firstly to the second output of the AND gate 26 and secondly to 
the "store" command input of a memory 31 comprising two cells 31a and 31b. These 
cells are for temporarily storing respective horizontal and vertical preselection 
commands received via respective inputs 32a and 32b. The contents of these 
memory cells appear on respective outputs 33a and 33b that are the first inputs of 

20 respective AND gates 34a and 34b. The other two inputs of the latter gates are 
connected together and to the output of the inhibition activation unit 25. The outputs 
35a and 35b of the AND gates 34a and 34b constitute the respective inhibition 
commands of the horizontal, respectively vertical, pixels adjacent the pixel p n 
concerned. 

25 The output of the AND gate 26 is connected to the other input of the 

multiplexer 27. The latter may be controlled via a control input 36 to select ordering 
information relating either to the norm or to the orientation of the input vector of the 
pixel p n . 

The output of the multiplexer 27 is connected to one input of an AND gate 37 
30 having a complemented input receiving the output of an OR gate 38. The inputs 39a 
to 39d are connected to horizontal or vertical adjacent pixels to receive the inhibition 
signals 35a and 35b from them, where applicable. The last input of the AND gate 37 
is connected to an inhibition unit 40 whose input is connected to a pulse generator 41 
controlled by the output of the AND gate 37. The node corresponding to the output of 
35 the generator 41 and to the input of the unit 40 constitutes the output 42 of the pixel. 

Figure 7 is a diagram representing the signals applied to the respective input 
32a and 32b of the memory cells 31a and 31b. These signals are prepared in a 
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control unit of the pixel (not shown in the drawings). The times of the rising and falling 
edges of these signals are preferably adjustable. 

The functioning of the pixel represented in figure 6 is described next in the 
light of the signal shapes represented in figure 7. 
5 At the start of each signal acquisition cycle, the memory cells 31a and 31b 

are initialized with low level signals. 

During the first period of the sinusoid representing the wanted signal and 
generated by means of turning filters, the threshold established by the unit 24 is 
maintained at its maximum level so that the comparator 23 cannot trip, the maximum 

10 amplitude of the wanted signal being below this threshold. However, the comparator 
28 compares the evolution of the wanted signal at a null level to that on the first zero 
crossing of the wanted signal the comparator 28 trips, which is representative of a 
predetermined phase angle. In the case of an image capture application using a 
photosensitive array, this angle corresponds to a direction orthogonal to the 

15 orientation of a luminous contour observed by the pixel in the image captured by the 
photosensor (for example for character recognition). 

When the comparator 28 trips, a "store" command signal is applied to the 
memory cells 31a and 32b so that the current states of the figure 7 signals are stored 
therein. If, at this time, the horizontal inhibition preselection signal at the terminal 32a 

20 is high, the corresponding value is stored in the cell 31a; in the example considered 
here, this means that the contour observed by the pixel concerned is situated in a 
vertical angular sector and that the inhibition must propagate to the adjacent pixels in 
a horizontal direction. On the other hand, if at this time the vertical inhibition 
preselection signal at the terminal 32b is high, the corresponding value is stored in 

25 the memory cell 31b; this means that the contour observed by the pixel concerned is 
situated in a horizontal angular sector and that the inhibition must propagate to the 
adjacent pixels in a vertical direction. 

Involving the eight neighbors of the pixel concerned in the inhibition 
mechanism may be envisaged, as shown in the figure 5B diagram. In this case, it is 

30 necessary to provide four inhibition preselection signals respectively corresponding to 
the following inhibition preselections: horizontal, vertical, 135°-315° diagonal, and 45°- 
225° diagonal. It also requires four memory cells and a corresponding complication of 
the remainder of the circuit of the pixel. 

As soon as the inhibition preselection is determined in the manner just 

35 described, the threshold generator 24 delivers a threshold value decreasing from its 
maximum value. The first pixel of the array, for which the norm of the wanted signal 
becomes equal to the threshold, represents a local maximum. As a function of the 
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state selected for the multiplexer 27 by the command at the terminal 36, there is 
sensed either a pulse corresponding to the norm of the vector of the wanted signal or 
a pulse corresponding to the orientation during the next "rotation" cycle of the vector. 
As soon as this pulse is sensed, subsequent sending of pulses is prevented by the 
5 unit 40. 

Following tripping of the comparator 23, the pixel concerned activates the 
mechanism for inhibiting adjacent pixels via the AND gate 34a or 34b, and the 
inhibition propagates in the preselected direction in the memory cell 31a or 31b 
concerned. 

10 While the above operations are in progress, the threshold circuit 24 

decrements the threshold value. As soon as that value reaches the value of the norm 
of the vector of a pixel to which the inhibition relates, the latter attempts to send to its 
output terminal 42 a pulse representative of the time of equality with the threshold, 
but the presence of the inhibition information coming from an adjacent pixel at one of 

1 5 the inputs 39a to 39d of its OR gate 38 prevents this sending. 

However, the inhibition information continues to be propagated from one 
adjacent pixel to another until it reaches a pixel that has also been inhibited by 
another pixel (this is what happens in figure 2 in the case of the pixel pn). It will be 
noted that, in practice, the inhibition always propagates both ways in a given direction, 

20 regardless of the pixel concerned, i.e. it is also propagated toward the preceding 
pixel. However, as the latter has already sent a pulse, its inhibition circuit is already 
activated, and it can therefore no longer send. The inhibition information that is sent 
to it therefore has no effect. 

Figure 8 represents a variant of the diagram of the pixel represented in figure 

25 6. In this case, the functions of the units 37, 40 and 42 are duplicated by units 37A, 
40A and 41 A so that instead of one information item per image capture cycle there 
may be two, namely a pulse representing the norm of the vector and a pulse 
representing its phase. According to a variant that is not shown in figure 8, subject to 
the provision of a few logic units whose implementation will be obvious to the person 

30 skilled in the art, it is possible to determine to which information the inhibition applies 
(the norm or the angle of the vector). 



